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BACKGROUN D OF THE INVENTION 
Field of the Invention 

The invention relates to a new type of low-temperature 
bleaching system and a method of cleaning substrates 
therewith. 



The Belated &tm- 

Many household and personal care products are formulated 
with an active oxygen-releasing material to effect removal 
of stain and soil. Oxygen-releasing materials have an 
important limitation; their activity is extremely 
temperature-dependent. Temperatures in excess of 60°c are 
normally required to achieve any bleach effectiveness in an 
aqueous wash system. Especially for cleaning fabrics, high 
temperature operation is both economically and practically 
20 disadvantageous. 



The art has partially solved the aforementioned problem 
through the use of activators. These activators, also known 
as bleach precursors, often appear in the form of 

25 carboxylic acid esters. In an aqueous liquor, anions of 
hydrogen peroxide react with the ester to generate the 
corresponding peroxyacid which oxidizes the stained 
substrate. Commercial application of this technology is 
found in certain fabric bleaching detergent powders 

3 0 incorporating tetraacetylethylenediamine (TAED) and sodium 
nonanoyloxybenzene sulfonate (SNOBS) . 

TAED is effective only under warm-hot wash conditions i e 
above 30°c. Although this material is widely employed' in 
35 Europe with laundry detergent, cold water consumer washing 
habits have not permitted use in the United States. SNOBS 
can operate at lower temperatures than TAED. For this 
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reason, it has been commercialized in the United states but 
its performance could still be improved. 

™ iT s ::z ith carboxyiic acid ester prec — 

as TAED and SNOBS xs that conversion to peracid is 
inefficient. A further difficulty is that they are not 
catalytic. Once the ester has been P erhydroly 2e d ( it can no 
longer be recycled. 

Accordingly, relatively large amounts of precursor are 
necessary. Amounts as high as 8% may be necessary in a 
detergent formulation for bleaching fabrics. At such high 
use levels, cost for these relatively expensive chemicals 
of major concern. 



Recent, there has been reported in U.S. Patent 5,o<5 233 
by Batal and Madison, a novel bleach based upon h- 
sulfonyl oxaziridines. while these compounds have been shown 
to be hxghly effective, even better catalysts are souaht 
20 especially for wash temperatures around lie, such Tare 
experienced in Japan. 6 

reports of novel oxidizing agents. Hanguet and co-workers 
» » a ser.es of articles, reported preparation of a new 
class of stable olefin epoxidizing agents, namely 
oxazxrxdinium salts. See Hanguet, Lusinchi and Milliet 
ret Let cm.) , M i, Hanguet, L usinchi and Milliet o R 
Acad. sex. Paris ( 1..1> Series H, 625; and Hanquet / C ' R ' 
Lus.nchx and Milliet, ret, Let. , 1MB) 2817 . These 
oxazxridinium salts were prepared by peracid or 
™>nopersulfate oxidation of a corresponding quaternary 
xmxne salt under alkaline conditions. Epoxides were 
reported to be formed from the reaction of olefins with the 
oxazxrxdxnium salts. Reactions were conducted either in 
organxc solvents or in organic solvent-water biphasic 
rcedxa. Beyond use as a synthetic tool, there is no 
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suggestion of any possible application for oxaziridini 
salt chemistry to the problem of removing stains in 
consumer applications, such as in cleaning fabrics. 

It is an object of the present invention to provide an 
improved bleaching system and detergent composition 
containing such system that operates over a wide 
temperature range including that of under 30°C. 

A further object of the present invention is to provide 
bleach improvement through catalysts effective in 
relatively small amounts so as to avoid any substantial 
incremental costs. 

15 A still further object of the present invention is to 

provide a method for bleaching stained substrates such as 
clothes, household hard surfaces including sinks, toilets 
and the like, and even dentures. 

20 Other objects of the present invention will become more 
readily apparent through the following summary, detailed 
description and examples. 



25 



SUMMARY OF TUV INVRNTTOM 

A bleaching composition is provided comprising- 

fi) from about l to about 60% by weight of a peroxygen 
compound; J * 

30 Jf^"" ab ° Ut °* 01 t0 ab ° Ut 10% ° f 3n OX ^ e " transfer 
30 agent whose structure is: 



R 4 



35 



• N 

R 1 ^ \ / V 



(i) 



wherein: 
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R' and may be a substituted or unsubstituted radical 

TrlTt\ frOU gr ° UP C ° nsiSti ^ of hydrog.„, Phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals- 

R may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano 
alkoxy, keto, carboxylic and carboalkoxy radicals- 

R 3 may be a substituted or unsubstituted radical 'selected 
from the group consisting of phenyl, aryl, heterocyclic 
rxng alkyl, cycloalkyl, nitro, halo, and cyano radicals; 

w * and # with R3 may respectively together form a 
radical selected from the group consisting of cycloalkyl 
Polycycio, heterocyclic and aromatic ring systems; and ' 
• is a counterion stable in the presence of oxidizing 



15 agents. 



sta n d ?: iS Pr ° Vided 3 meth ° d f - "aching a 

to th T C °^ isi "* treating the step of applying 

to the staxned substrate an agueous solution comprising a 

izzz ™ and an — — — *~ 



R'R 2 C NR 3 R 4 X" 



25 with radical groups as defined above, the mole ratio of 
peroxygen compound to oxygen transfer agent being from 
about 250:1 to about 1:2. 



30 



DETAir.FD DESCRTPTTnM 



It has been found that certain types of quaternary 
oxazxridinium salts can operate as catalysts on peroxygen 
-Po-ds to transfer active oxygen to stains. Consumer and 

35 stal s artlClGS e " eCtiVe ^ ^-ched to remove 

staxns present on such articles. Thus, quaternary 

oxaziridinium salt chemistry is more than a synthetic 

curiosity as in the conversion of olefins to epoxides 
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reported by Hanquet et al. Unlike the Hanquet et al. 
reaction medium that requires an organic solvent, 
quaternary oxaziridinium salts can be devised for use in 
completely aqueous wash systems. 

Quaternary oxaziridinium salts covered by the present 
invention are those whose structure is: 

R 4 

\ v 

A , X * (I) 



R 



R 



\ y v 



15 wherein: 

R 1 and R 4 may be hydrogen or a C,-C 30 substituted or 
unsubstituted radical selected from the group consisting of 
phenyl, aryl, heterocyclic ring, alkyl and cycloalkyl 
radicals; 

20 R 2 may be hydrogen or a C,-c 30 substituted or unsubstituted 
radical selected from the group consisting of phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals; 
R 3 may be a c,-c 30 substituted or unsubstituted radical 
25 selected from the group consisting of phenyl, aryl, 

heterocyclic ring, alkyl, cycloalkyl, nitro, halo, and 
cyano radicals, - 

R' with R 2 and R 2 with R 3 may respectively together form a 
radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic or aromatic ring systems. 

X- is a counterion stable in the presence of oxidizing 
agents . 



Heterocyclic rings according to this invention include 
cycloaliphatic and cycloaromatic-type radicals, 
incorporating an oxygen, sulfur and/or nitrogen atom within 
the ring system. Representative nitrogen heterocycles 
include pyridine, pyrrole, imidazole, triazole, tetrazole, 
morpholine, pyrrolidine, piperidine and piperazine. 
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Suitable oxygen heterocycles include furan r * k 
and dioxane. sulfur het e ™i ^etrahydrof uran 

tet r a hydrothiophene r . heterOCyCleS thiophene and 



tetrahydrothiophene 

5 Counterion X" may be selected from chlorid. k • 
sulfate, methosulfate, sulfonate ft 7 ' 
borontetra fluoride P r - L . ' P ~ toluenes ^f °nate, 
«de, pf 5 , phosphate and cyano radicals. 

The term "substituted" is define • 
" - - as a substituent ^ ' ' * 

•1*1. amino, aminoal ky i, thioalfcyl suTfo alk , Cyan °' ^ 

carboxyester, hydroxy c -c .i* SUlfoalk yl< 

quaternary di- or trl'lic t P ° lyalk °^ « Cl -c 40 

or tn-alkylammonium function. 
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Compound 
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R 6 
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15 
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14 
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20 


17 


CH, 
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CF 3 


H 






18 


CH, 


v-.n7u±-'u 3 rMa 7 
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cr 




19 


CH 3 


nvr i H vr 1 
pyt lQyl 


H 


cr 




20 


2-pyridyl 


u 
n 


H 


cr 




21 


CH 3 


CH,N*(CH,), 


H 


CH 3 S0 4 - 


25 


22 


CH 3 CH ? 0(CH 7 ), 


H 


H 


CH 3 SQ 4 * 




23 


CH 3 


(CH ? ) 7 CH, 


H 


ci- 




24 


CH3 


COfNa 4 


H 






25 


(CH 2 ) 7 CH, 


H 


H 


cr 

p-tosylate 




26 


CH 3 


H 


CH, 


cr 


30 


27 


CH 3 


H , 


phenyl 


cr 
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Additional compounds according to the present invention are 
outlined below as structures III through X. 
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Amounts of oxygen transfer agent suitable for the present 
invention may range from about 0.01 to 10%, preferably from 
about 0.2 to 5%, optimally from about 0.5 to 1.5% by weight 
of the composition. 

The peroxygen compound may be present from about l to 60% 
preferably from about 1.5 to 25%, optimally from about 2 "to 
10% by weight. 

The molar ratio of peroxide anion (or a peroxygen compound 
generating the equivalent amount of peroxide anion) to 
oxygen transfer agent will range from about 1500:1 to about 
1=2, preferably from about 150:1 to i:i, optimally from 
about 60:1 to 3:1. 



15 



Peroxide anion sources are well known in the art They 
include the alkali metal peroxides, organic peroxides such 
as urea peroxide, and inorganic persalts, such as the 
alkali metal perborates, percarbonates, perphosphates, 
Persilicates and persulfates. Mixtures of two or more such 
compounds may also be suitable. Particularly preferred are 
sodium perborate tetrahydrate and, especially, sodium 
perborate monohydrate. Sodium perborate monohydrate is 

25 P " f T ed b6CaUSe At excelle "t storage stability while 

also dissolving very quickly in aqueous solutions. 

Alkylhydroperoxides are another suitable class of peroxygen 
compounds. Examples of these materials include cumene 
hydroperoxide and t-butyl hydroperoxide. 



organic peroxyacids may also be suitable as the peroxygen 
compound. Such materials have a general formula: 



35 



O 
8 

HO-O-C-R-Y 



WO 95/13353 

PCT/EP94/03655 

12 



5 



or substituted p henylene * « » Ph«yl.n. 

"kyl. aryl or P ' V 1S W"9M, halogen. 



o 

II o 

-C-OH or jl 

or -C-O-OH 



The organic peroxyacids usable in 
« contain either one or two perL Pr6Sent inVenti °" can 

aliphatic or aro.atic " 9r ° UPS ^ Can be 



15 



When the organic peroxyacid is alioh ^ • 

acid has the general fo^ula th * -substituted 



o 
11 

HO-0-C-(CH 2 ) n -y 



where Y can be f«r 
- - n is an in^ger ^< or cooo„ ; 

When the organic peroxy acid is 

acid has the g eneral formula: 1S the -substituted 



25 



O 

HO-O-C-C^-y 



wherein Y is hydrogen alkvi >, , 

COOOH. n ' alky1 ' ha l°al k yi, halogen or COOH or 

30 

Typical monoperoxyacids useful ho • 
Peroxyacids and arvl « " lnClUde alk ^ 

CD P-xyben 2 oic y c Td aC r idS ^ ^ 
^ -id, e.g. P ero Xy - a - nap ^~~ itUted ~ 

Certy Ph a a ct s ' 

* uias ' e -g. Peroxy lauric aciH ~ 

acid - snd — — — yca ;;::; ~ e ;rL 
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(iii) amidoperoxyacids, e.g. mononony lamide of either 
peroxysuccinic acid (NAPS A) or of peroxyadipic acid 
(NAPAA) . 

5 Typical diperoxyacids useful herein include alkyl 
diperoxyacids and aryldiperoxy acids, such as: 

(iii) 1, 12-diperoxydodecanedioic acid; 

(iv) l, 9-diperoxyazelaic acid; 

(v) diperoxybrassylic acid; diperoxysebacic acid and 
10 diperoxyisophthalic acid; 

(vi) 2-decyldiperoxybutane-l,4-dioic acid; 

(vii) 4 , 4 '-sulfonylbisperoxybenzoic acid; and 

(viii) N,N'-terephthaloyl-di(6-aminoperoxycaproic acid) 
(TPCAP) . 

15 

Particularly preferred organic acids are peracetic acid, 
monoperoxyphthalic acid (magnesium salt hexahydrate) , PAP, 
TPCAP and diperoxydodecanedioic acid. Under certain 
circumstances, hydrogen peroxide itself may directly be 
20 employed as the peroxygen compound. 

Bleach systems of the present invention may be employed for 
a wide variety of purposes, but are especially useful in 
the cleaning of laundry. When intended for such purpose, 
2 5 the peroxygen compound and oxygen transfer agent of the 
present invention will usually also be combined with 
surface-active materials, detergency builders and other 
known ingredients of laundry detergent formulations. 

30 The surface-active material may be naturally derived, such 
as soap or a synthetic material selected from anionic, 
nonionic, amphoteric, zwitterionic, cationic actives and 
mixtures thereof. Many suitable actives are commercially 
available and are fully described in the literature, for 

35 example in "Surface Active Agents and Detergents", Volumes 
I and II, by Schwartz, Perry and Berch. The total level of 
the surface-active material may range up to 50% by weight, 
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preferably being fro, about 1% to about 40% by weight of 
the composition, most preferably 4 to 25%. 

Synthetic anionic surface-actives are usually water-soluble 
alkali metal salts of organic sulfates and sulfonates 
having alkyl radicals containing from about 8 to about 22 
carbon atoms. 



10 
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Examples of suitable synthetic anionic detergent compounds 
are sodium and ammonium alkyl sulfates, especially those 
obtained by sulfating higher (C.-C,,) alcohols produced, for 
example, from tallow or coconut oil; SO dium and ammonium 
alkyl (C,-C 20 ) benzene sulfonates, particularly sodium 
linear secondary alkyl (C in -C,) benzene sulfonates; sodium 
alkyl glyceryl ether sulfates, especially those ethers of 
the hxgher alcohols derived from tallow or coconut oil and 
synthetic alcohols derived from petroleum; sodium coconut 
oil fatty acid monoglyceride sulfates and sulfonates- 
sodium and ammonium salts of sulfuric acid esters of 'higher 
(C.-C,,, fatty alcohol-alkylene oxide, particularly ethylene 
oxide reaction products; the reaction products of fatty 
adds such as coconut fatty acids esterified with 
isethionic acid and neutralized with sodium hydroxide - 
sodxum and ammonium salts of fatty acid amides of methyl 
taurxne; alkane monosulf onates such as those derived by 
reacting alpha-olef ins (c,-c 20 ) with sodium bisulfite and 
those derived by reacting paraffins with SO, and CI, and 
then hydrolyzing with a base to produce a random sulfonate; 
sodium and ammonium C 7 - C|J dialkyl sulf osuccinates; and 
olefinic sulfonates, which term is used to describe the 
material made by reacting olefins, particularly c -c 
alpha-olefins, with S0 3 and then neutralizing and 
hydrolyzing the reaction product. The preferred anionic 
detergent compounds are sodium (C..-C,,) alkylbenzene 
sulfonates; sodium (c 16 -c„) alkyl sulfates and sodium 
( C i&-C|ii) alkyl ether sulfates. 
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Examples of suitable nonionic surface-active compounds 
which may be used preferably together with the anionic 
surface-active compounds include, in particular, the 
reaction products of alkylene oxides, usually ethylene 
oxide, with alkyl (C 6 -C n ) phenols, generally 2-25 EO, i.e. 
2-25 units of ethylene oxide per molecule; the condensation 
products of aliphatic (C,-C„) primary or secondary linear 
or branched alcohols with ethylene oxide, generally 2-30 
EO, and products made by condensation of ethylene oxide 
with the reaction products of propylene oxide and 
ethylenediamine. Other so-called nonionic surface-actives 
include alkyl polyglycosides, polyhydroxy fatty acid amides 
(e.g. C.j-c,, N-methyl glucamide) , long-chain tertiary amine 
oxides, long-chain tertiary phosphine oxides and dialkyl 
15 sulfoxides. 



10 



Amounts of amphoteric or zwitterionic surface-active 
compounds can also be used in the compositions of the 
invention but this is not normally desired owing to their 
20 relatively high cost. If any amphoteric or zwitterionic 
detergent compounds are used, it is generally in small 
amounts in compositions based on the much more commonly 
used synthetic anionic and nonionic actives. 

25 Soaps may also be incorporated into the compositions of the 
invention, preferably at a level of less than 30% by 
weight. They are particularly useful at low levels in 
binary (soap/anionic) or ternary mixtures together with 
nonionic or mixed synthetic anionic and nonionic compounds. 
Soaps which are used are preferably the sodium or, less 
desirably, potassium, salts of saturated or unsaturated c l(l - 
C J4 fatty acids or mixtures thereof. The amount of such 
soaps can be varied between about 0.5 and about 25% by 
weight, with lower amounts of about 0.5 to about 5% being 
generally sufficient for lather control. Amounts of soap 
between about 2 and about 20%, especially between about 5 
and about 15%, are used to give a beneficial effect on 
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detergency. This is particularly valuabl 

builder. P tS as a supplementary 

The detergent compositions of the inv^n- ■ 
also contain a detergency build er ™ ""~"Y 

selected from (1J calci Z seguestant raa T ^ 
Precipitating materials- m T ^terxals; (2) 

-terials. such « "•. 0rWMe « build., 

amorphous aluminosilicates L «Walline or 

0 ncates and mixtures thereof 

' « Haas Company;!:; ^ ^ ^ «- 

(available under the ^^"^ aCld -Poly-rs 

Corporation) and alkali .7T ^ ^ BASF 

alkala metal or other salts thereof. 

These builder materials 

-ample, from x to 8Q% ^ «*•'* « a level of, for 

^ weight. 7 9ht ' P ref erably f roin 10 tQ 6Q% 

Upon dispersal in a wash wa . . . 

P-oxygen compound should ranll 10131 '" OUnt ° f 

fro, about 0.05 to about 2 so " t0 yield an ^re 

—r, Preferably be t: e v 0 rv:: 1 ;; oxygen p ~ - 
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present should be from about 0.01 to about 300 ppm, 
preferably from about 1 to 100 ppm. Surfactant should be 
present in the wash water from about 0.05 to 1.0 grams per 
liter, preferably from 0. 15 to 0.40 grams per liter. When 
5 present, the builder amount will range from about o.i to 
3.0 grams per liter. 

Apart from the components already mentioned, the detergent 
compositions of the invention can contain any of the 
10 conventional additives in the amounts in which such 

materials are normally employed in detergent compositions. 
Examples of these additives include lather boosters such as 
alkanolaroides, particularly the monoethanolamides derived 
from palmkernel fatty acids and coconut fatty acids, lather 
depressants such as alkyl phosphates and silicones, 
antiredeposition agents such as sodium 
carboxymethylcellulose and alkyl or substituted 
alkylcellulose ethers, other stabilizers such as 
ethylenediaminetetraacetic acid, fabric softening agents, 
inorganic salts such as sodium sulfate and, usually present 
in very small amounts, fluorescent whitening agents, 
perfumes, enzymes such as proteases, cellulases, lipases 
and amylases, germicides and colorants. 

25 stained consumer products benefiting from treatment with 
compositions of this invention may include clothes and 
other fabrics; household fixtures and appliances such as 
sinks, toilet bowls and oven ranges; tableware such as 
drinking glasses, dishes, cookware and utensils; and even 

30 dentures. Hair colorants may also be formulated with the 
bleach composition of this invention. The bleaching system 
of this invention may also be applied to industrial uses 
such as for the bleaching of wood pulp. 

35 The system of the present invention may be delivered in a 
variety of product forms including powders, on sheets or 
other substrates, in pouches, in tablets, in agueous 
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liquids, or in non-aqueous liquids such as liquid nonioni 
detergents. 

The following examples will more fully illustrate the 
5 embodiments of this invention. All parts, percentages and 
proportions referred to herein and in the appended claims 
are by weight unless otherwise illustrated. 
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EXAMPLE 1 



Preparation of 
N-Methvl-1 , 2-Oxo-l ,2.3 . 4 -Tetrahvdroisoguinolinium 

Tetraf luoroborate 



5 



The preparation of title compound was performed in a two- 
step process as described in Hanguet et al, Tetrahedron , 
49, 423 (1993) . 



20 Step 1: Prepara tion of Oxaziridine f Compound B ) 

3,4-Dihydroisoquinoline (compound A, 1.03 g, 7.863 mmol) 
was dissolved in 14 ml MeOH at RT in a small round-bottomed 
flask filled with a condenser and drying tube. While 
stirring, 85% m-chloroperbenzoic acid (1.59 g, 7.863 mmol 

25 active oxygen) was added all at once (no heat observed) and 
the resulting reaction mixture stirred at RT for 1.0 hour. 
All solids were observed to go into solution. The clear 
MeOH solution was diluted with an equal volume of water and 
extracted with 2 0 ml Ch\Cl 2 . The CH 2 C1 2 extract was then 

30 washed three times with 25 ml of 7.5% NaHCO w once with 25 
ml water and the CH 2 C1 3 extract was dried over MgS0 4 . 
Removal of CH,C1, yielded 0.94 g crude brown-colored liquid 
product. Iodometric titrations gave typically 72 to 75% 
activity. IR (neat) showed the characteristic oxazirane 

35 ring absorbances at 1260 and 1275 and 750 (br) cm' 1 . »H NMR 
(CD.CN, 200MHz) a 7.10-8.10 (4H. m) , 4.95 (lH,s,Cl), 3.90 
(lH,m,C3), 2.90 (2H f m,C4) 2.55 (lH,m,C3). 



10 
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Step 2 : 
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25 



30 



35 



dried in , desiccator under ( "- 95 »' -ol, . 

"eigned out under „, in P«or to use, „ as 

«d oooled, using crushed „ ice ™. M » flus * IT"-, 
expound B prepaid aoove ( o 54 „ 7 "" - 

Purity) dissolved in 2 o >i „ k !' based on 10 °* 

» « -„ replaced Oy" sV^ £££ ^ th"" 

»l*ture was stirred under cooling to „4 or ,77"°" 
"ours, during „ hich tiM ' » f °r about 1.5 

"° P p.red ti,nt ly and stored „ t h e ree2 "™ 
reaction fixture was then freezer overnight. The 

■ - th. solids then t ter l0 " e V° "™ " P " » ^ b «» 
"W. — dried in a v.cul o " ™ U — « of 

activity: m . p . e5 ., 02 „ r „. tltr «t».on showed 57.34% 
*. a., o. (1 « i " 2 - '-3. («. 

- in agreement with literature values ' " C 

T"e proton nmr assig„™. nts in the liter., 
■ ("gets et al. J. „„„ " ™ literature for expounds 
(Hanguet, do notT^^^-^' < 19 ">' ««) end c 
respectively. Cos a^ 1 ^J~- " ^ "* 3 ' 88 " 
between the protons aT«33 3 " ° f" «■>«», 
«ere t ore, these protons „„,t b i"-'-" P ^ 

Additionally, compound a decomposes to "* m ° l °° U1 °- 

borage i„ the « frigerator af ^~ *° "7-oUn. upon 

Proportional loss o f the resonances at "\ 

Ppm. ues at 3 -9, 2.9 and 2.55 
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0. 75 



Stain bleaching experiments were conducted in a Terg-o- 
Tometer in 500 mL of milli- Q water , using ty/Q tea _ stained 
cotton cloths measuring 3x4 inches. In a typical test 0 
g of surf® added to the system and the p H of the solution 
was constantly buffered to the indicated level by the 
addition of dilute aqueous sodium hydroxide or hydrochloric 
acid. The oxaziridinium salt was then added to the system 
Washes were carried out at the indicated temperature for 15 
minutes. 

Stain bleaching was measured ref lectometrically . using a 
Colorgard System/05 Ref lectometer . AR is the reflectance 
difference between washed and unwashed cloths. Bleaching 
was lndicated by an increas£ . n reflectancef ^^^^ ^ 

AAR. m general, a AAR of one unit is perceivable in a 
paired comparison while AAR of two units is perceivable 
monadically. 

Table I and II report the bleaching performance of the 
oxaziridinium salt of N-methyl-3 , 4-dihydroisoguinoline 
(denoted Oxaz Quat) . 



25 



WO 95/13351 



22 



PCT/EP94/03655 



10 



TABLE IT 

Bleaching of a^a^stained (T\r n rintK 



Temp. 
(°C) 



11 



11 
21 



ppm 
a. o . 



7.5 



42 



_4.Q 
7.5 



7.5 



Concentration AR Ultra I AR Surf ^ F^T^T 
- ■ L SURF* I QXA2 Q UAT | QUAT 



4.69 x 10^M 



2.48 x IQ^M 
4 . 69 x lO^M 



-1.7 



-2.4 
-0.6 



16.6 



12.3 
15.8 



18.3 



15 
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TABLE TTT 

Bleaching of wi ne^^talned^EMPA^lM ) clothe ^ 




Based on the results in Tables II anri TTT . 

that the o^lru^ sal " ha a "V " " SVident 

25 cloths At * d wine -stained 

han at hl gher wash temperatures. 

The foregoing description and Examples illustrate «. 
embodiments of the DrMPn , • . lilus trate selected 

tne present invention Tn n-k* 4... 
30 v., ^ sug _ t 
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CLAIMS 



1. A bleaching composition comprising: 

(i) from about 1 to about 60% by weight of a peroxygen 
5 compound ; 

(ii) from about 0.01 to about 10% of an oxygen transfer 
agent whose structure is: 



10 



15 



20 



25 



35 



R 4 

♦/ 



X R 3 



X (I) 



o 



wherein: 

R 1 and R 4 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals; 

R 2 may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals; 

R 3 may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals; 

R' with R J and R 2 with R J may respectively together form a 
radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic and aromatic ring systems; and 
30 X is a counterion stable in the presence of oxidizing 
agents. 

2. A composition according to claim 1, further 

comprising from about 0.5 to about 50% of a surfactant. 



3- A composition according to claim l wherein the 

peroxygen compound is present in an amount from about 1.5 
to 25% and the oxygen transfer agent is present in an 
amount from about 0.2 to 5% by weight. 
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A composition according to claim i wherein the 
peroxygen compound is an inorganic material selected from 
the group consisting of perborate, percarbonate, 
perphosphate, persilicate and monopersulphate salts. 

5- A composition according to claim i wherein the 
peroxygen compound is an organic peroxyacid. 

6- A composition according to claim 5 wherein the 
organic peroxyacid is selected from the group consisting of 
peracetic acid, monoperoxyphthalic acid 
diperoxydodecanedioic acid, N,N'-tere P hthaloyl-di( 6 - 
ammoperoxycaproic acid) and N,N'- 
phthaloylaminoperoxycaproic acid. 

A composition according to claim 5 wherein the 
orgamc peroxyacid is an amidoperoxyacid . 



8. A composition according to claim i, f urth er 

™ : bleach precursor present in - — 

that the molar ratio of bleach precursor relative to oxygen 
transfer agent ranges from about 250:1 to about i :20 . 

9- A composition according to claim l, furtner 

comprising from about i to 80% of a detergent builder. 

10. A composition according to claim l, further 
comprising an effective amount for cleaning of an enzyme 
selected from the group consisting of proteases, 
cellulases, lipases, amylases and mixtures thereof. 

11. A composition according to claim l delivered in a 
form selected from the group consisting of a powder, sheet 
Pouch, tablet, agueous liguid and non-agueous U qxiid ' 
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12. A composition according to claim 1 wherein said 
substituent on R' , R', r' and R J is a functional unit 
selected from the group consisting of nitro, halo, cyano, 
C,-C 20 alkyl, amino, aminoalkyl, thioalkyl, sulf oxyalkyl 

5 carboxyester, hydroxy, c,-c 20 alkoxy, polyalkoxy, c,-c 40 
quaternary di- or tri-alkylammonium functional units and 
mixtures thereof. 

13. A composition according to claim 1 wherein the 

10 oxygen transfer agent is an oxaziridinium compound formed 
from oxidation of a 3 , 4-dihydroisoguinolinium salt. 

14. A method for bleaching a stained substrate, said 
method comprising contacting said stained substrate in an 



15 



20 



aqueous medium with an oxygen transfer agent whose 
structure is: 



o 

wherein: 



R' and R 4 may be a substituted or unsubstituted radical 
25 selected from the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals,- 

R 2 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyl, cycloalkyl, nitro, halo 
30 cyano, alkoxy, keto, carboxylic and carboalkoxy radicals - 

R may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals - 

R with and R> with r> may respectively together form' a 
radical selected from the group consisting of cycloalkyl 
polycyclo, heterocyclic and aromatic ring systems; and 

X is a counterion stable in the presence of oxidizing 
agents. 
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A method according to claim 14 wherein the aqueous 

ratT f COmPriSeS 3 ^"^^ C <™ "* the molar 

ratio of peroxygen expound to oxygen transfer agent ranges 
from about 1500:1 to 1:20. ranges 

16 A method according to claim 15 wherein the aqueous 
medxum further comprises a bleach precursor and the molar 
ratio of the bleach precursor to oxygen transfer agent 
ranges from about 250:1 to 1:20. 

17 A method for bleaching a stained substrate, said 
method comprising contacting said stained substrate m an 
aqueous medium with a surfactant and an oxygen transfer 
agent whose structure is: 



R* 



wherein: 

*' and *< „ay b , a substituted „ unsubstitut 

T„,v b T° rlng ' ° lkyl CyCl °« 1 ^ 1 

fL the SUbS " tUtea - unsubstitutea radical selec ' tea 

fro„ the group consisting of hi . dr og eri , phe 

heterocyclic ring. al*yl, cycloalfcy!, nitre, halo ' 

30 * oxy ' r to ' carb °* ylio ana »«c» ls ; y ' 

fL Th " SUbStit " ea « — stitutea radical selectea 

rZ ,,T UP CO " SiSti " 5 " *»yl. «*7l. heterocyciic 
"no, alkyl, cyeloalkyl, nitro halo „ 
R 1 with R- „' , ya7, ° "<"=als; 

. " a " d " lth respectively together for. , 

repeal selectea rro„ the group consisting J cyeLZ 
- Poiycycio, heterocyciic ,„a aro.atic ring'syste^I ana'' 

agents^ e ° U " teri ° n " °» P """" « 

sa'ireor""'" 1 ° XY9en tran5fer S9ent bei "" Present in 
said aqueous „ediun, in an amount fro, about 0.05 to a .„ 
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grams per liter and from about 0.01 to about 300 ppn, 
respectively, per liter of medium. 

18. A method according to claim 17 wherein said medium 
5 comprises surfactant in an amount from about 0.15 to about 

0.40 grams per liter and oxygen transfer agent in an amount 
of from about 5 to about 100 ppm per liter of medium. 

19. A method according to claim 17 wherein the molar 

10 ratio of peroxygen compound to oxygen transfer agent ranges 
from about 1500:1 to about 1:1 and the molar ratio of 
bleach precursor to oxygen transfer agent ranges from about 
100:1 to about 1:1. 

15 20. a method according to claim 17 wherein said 

substrate is selected from the group consisting of fabrics 
household fixtures and tableware. 



20 



21. A method according to claim 17 wherein said 
substrate is a denture. 

22. 



An oxygen transfer agent whose structure is : 
25 R' / 



30 



R 



35 



wherein: 

R' and R 4 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals,' 

R 2 may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals; 
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R may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals- 

R w lt h R 5 and R 2 with R> may respectively together form 1 
radical selected from the group consisting of cycloalkyl 
polycyclo, heterocyclic and aromatic ring systems; and 

X- is a counterion stable in the presence of oxidizing 
agents; and with the proviso that the oxygen transfer agent 
is other than the quaternary oxaziridinium salt of N- 
methyl-3 , 4-dihydroisoquinoline . 
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